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Indian Standard 

SPECIFICATION FOR 

PORTABLE ELECTRIC 

MOTOR-OPERATED TOOLS 

PART 2 SPECIFIC REQUIREMENTS FOR TOOLS 
0- FOREWORD 

0.1 This Indian Standard ( Part 2 ) was adopted by the Indian Standards 
Institution on 21 February 1984, after the draft finalized by the Rotating 
Machinery Sectional Committee had been approved by the Electro- 
technical Division Council. 

0.2 This standard ( Part 2 ) shall be read in conjunction with IS : 4665 
(Part 1 )-1984*. 

0.3 The clauses of these sections supplement or modify the corresponding 
clauses in IS : 4665 ( Part 1 )-1984*. Where there is no corresponding 
clause or sub-clause in these sections, the clause or sub-clause of Part 1 
applies without modification as far as is reasonable. Where the text of 
these sections states 'addition'/modification 5 or 'replacement', the relevant 
requirement, test specification or explanation of Part 1 should be 
adopted accordingly. 

0.4 While preparing this standard, assistance has been derived from the 
following: 

CEE Pub 20 11-1975 Specification for hand-held motor operated 

tools: Part II Sections A-G ( second edition ) issued by International 

Commission on Rules for the Approval of Electrical Equipment 

( CEE ). 
BS 2769: 1964 Portable electric motor operated tools issued by 

British Standards Institution, 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with 
IS : 2-1960t- The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. 



♦Specification for portable electric motor operated tools; Part 1 General require- 
ments and tests ( first revision ) . 

tRules for rounding off numerical values ( revised). 
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SECTION 1 
DRILLS 

1. SCOPE 

Addition: 

1.2 Impact drills are within the scope of this section. 

2. TERMINOLOGY 

Modification: 

2.18 Normal Load — The load obtained when the drill, placed in the 
horizontal position is operated continuously, the torque applied to the 
spindle being such that the output, in watts, is equal to 15Z), where D is, 
for drills delivered with a chuck, the maximum diameter in millimetres 
of the bit for drilling in steel, marked on the chuck; and for other drills, 
the maximum diameter in millimetres of the bit for drilling in steel 
marked on the drill. 

5. CONSTRUCTION AND MATERIALS 

Addition: 

5.2 The drills suitable for fixing bits up to 12 mm diameter shall have 
one handle and second handle may be provided only if agreed between 
the manufacturer and the user. The drills which can be fitted with bits 
above 12 mm diameter, shall be provided with two side handles. 

Compliance is checked by inspection. 

Addition: 

5.4.1 and 5.4.3 For drills which must be held in normal use by two 
persons and for which it is manifestly impracticable to incorporate the 
mains switch in the handle, the switch may be so positioned that one 
hand is to be freed from the handle to operate its actuating member. 

An example of a drill for which it may be manifestly impracticable 
to incorporate the mains switch in the handle is a three-phase Class III 
drill. 

Modification: 

5.6 Additional interference suppressors may also be incorporated in the 

flexible cable or cord. 

9. PROTECTION AGAINST MOVING PARTS 

Addition: 

9.2 Chuck keys shall be so designed that they drop easily out of position 
when released; they shall not be fixed to the drill by means of chain, 
string or similar means. 
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Compliance is checked by inspection and by manual test. 

This requirement does not exclude the provision of clips for holding 
the key in place when not in use; metal clips fixed to the flexible cable 
or cord are, however, not permitted. 

19. MARKING 

Addition: 

19,1 r) Drills shall be marked with maximum diameter, in millimeters, 
of the bit for drilling in steel having a tensile strength of 
390 N/mnA 
19.1.2 The drill may be marked with the speed at normal load and 

in that case the value of the speed shall be preceded by the letter V. 

20.1 Conditions for Tests 

Modification: 

20.1.11 For drills having mechanical or electronic means for setting 
different speed ranges, the speed is adjusted to the highest value of the 
lowest range, unless specified otherwise. 

20*5 Temperature-Rise Test 

Modification: 

20.5.1 The drill is operated continuously, the torque applied to the 
spindle being such that the output, in watts, is equal to 122), where D is: 

a) for drills delivered with a chuck — the maximum diameter in 
millimetres, of the bit for drilling in steel marked on the chuck; 
and 

b) for other drills, the maximum diameters, in millimetres of the bit 
for drilling in steel marked on the drill. 

If, however, the rated input exceeds the input ( see 12.1 ) measured 
during the test given in 20.5.1. The test is made with a torque equal 
to 0*8 times, the torque necessary to attain rated input. The voltage is 
then adjusted to the value specified, the torque being kept constant while 
the voltage is adjusted. 

20.10 Endurance Test 

20.10.1 Applicable to drill incorporating impact mechanism. 
Addition: 

Impact drills are operated continuously with no load and, if the 
impact mechanism can be engaged and disengaged at will with the 
impact not engaged, for 12 hours, at a voltage equal to 1*1 times the 
rated voltage and then for 12 hours at a voltage equal to 9 times the 
rated voltage. The speed is adjusted to the highest value of the highest 
range. 
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The drill is then mounted, in the vertical position, in an apparatus 
described ( see Appendix A ) is operated at rated voltage or at the 
mean value of the rated voltage range, for four periods of 6 hours 
each, the interval between these periods being at least 30 minutes 
and, if the impact mechanism can be engaged and disengaged at will, 
with the impact mechanism engaged. 

During these periods, the drill is operated intermittently, each cycle 
comprising a period of operation of 30 seconds and a rest period of 
90 seconds with the drill switched off. 

Addition: 

During the test in the apparatus, an axial force just sufficient to 
ensure steady operation of the impact mechanism is applied to the drill 
through a resilient medium. 

Note — Drills not incorporating an impact mechanism shall be tested in 
accordance with provisions given in IS : 4665 ( Part 1 )-I984*. 



♦Specification for electric motor operated tools: Part 1 General Requirements 
and tests ( first revision ) , 
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SECTION 2 
SCREWDRIVERS AND IMPACT WRENCHES 
2. TERMINOLOGY 

Modification: 

2*17 Normal Load —For ac tools, the load obtained when the tool is 
operated intermittently, each cycle comprising a period of operation of 
10 minutes and a rest period of 10 minutes with the tool switched off, 
the load during the periods of operation being such that the input, in 
watts, is equal to: 

for screwdrivers marked with the symbol M 
and for impact wrenches; and 
P \ 

■ ~^ ) + 1'3 (h + «2) / r i , - \ 

P j v ( for other screwdrivers ) 



Po + 0-3 Pi 

300 ( 



Po x - 
where 



550 + n -f- t?2 



P = the input, in watts, under no-load conditions, measured 
after the tool has been operating for a period of 30 
minutes with no load; 

Pi = the input, in watts, measured when the clutch, adjusted 
at maximum torque, is slipping or when the impact 
gear operates; if no clutch is provided, P 1 is 0*7 times 
the input, in watts, measured under locked rotor 
conditions; 

P 2 = the input, in watts, measured immediately before the 
clutch slips when the load is applied gradually, the 
clutch being adjusted at maximum torque; if no clutch 
is provided or if the clutch is not adjustable or does 
not slip. P% is 0*7 times the input in watts, measured 
under locked-rotor conditions; 

n = the speed, in revolutions per minute of the spindle, after 
the tool has been operating for a period of 30 minutes 
with no load; and 

^2 = the speed, in revolutions per minute, of the spindle, 
corresponding with P%. 

Addition: 

Input and speeds are those obtained at rated voltage or at the upper 
limit of the rated voltage range. 
4. CLASSIFICATION 
Addition: 
4.3 Screwdrivers are classified according to the use as follows: 

a) Screwdrivers for screwing into metal only, and 

b) Screwdrivers for screwing into wood and metal. 

7 
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5* CONSTRUCTION AND MATERIALS 

Modification: 

5.6 Additional interference suppressors may also be incorporated in the 
flexible cable or cord. 

12. POWER INPUT AND CURRENT 

Modification: 

12.1 Compliance is checked by measuring the input after the tool has 
been operating for a period of 30 minutes, at rated voltage or at the 
upper limit of the rated voltage range, under normal load. 

19. MARKING 

Addition: 

19.1 r) Screwdrivers for screwing into metal only shall be marked with 
the symbol indicating their purpose. 

Addition: 

19.5 Symbol indicating the purpose of screwdrivers. 

For screwing into metal only @ 

20.5 Temperature-Rise Test 

Modification: 

20.5.1 Temperature-rises are determined at the end of the sixth period 
of operation. 

20.10 Endurance Test 

Modification: 

20.10.1 The tool is operated under normal load, at rated voltage or at 
the upper limit of the rated voltage range, for four periods of 6 hours 
each, the interval between these periods being at least 30 minutes. 
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SECTION 3 

GRINDERS, POLISHERS AND DISC-TYPE 

SANDERS 

1. SCOPE 

Addition* 

1.1 This standard is not applicable to bench grinders. 

2. TERMINOLOGY 

Modification: 

2.18 Normal Load — The load obtained when the tool is operated 
continuously for a period of 30 minutes, the torque applied to the spindle 
being: 

1-5 j[)l«5 x L X 10 -5 Nm For peripheral grinders and peripheral 

polishers with a wheel diameter not 
exceeding 55 mm in the new condi- 
tion; 

2*5 D 1 ' 5 X L X 10" 5 Nm For other peripheral grinders and 

peripheral polishers; 

1'3 D z X 10" 7 Nm For facial grinders, facial polishers and 

disc-type sanders; and 

1*5 D 1 ' 5 X 10~ 4 Nm For valve-seat grinders, 

where 

D = diameter, in millimetres, of the grinding wheel or disc; 

and 
L =^ width, in millimetres, of the grinding or polishing wheel 
in the new condition. 

Addition: 

2.28 Disc-type sander denotes an abrading tool in which the abrasive 
material is fixed to the surface of rotating disc. 

5. CONSTRUCTION AND MATERIALS 

Addition: 

5.13 Class I and Class II grinders with water supply which are provided 
with a non-detachable flexible cables or cord fitted with a plug comply- 
ing with relevant Indian Standard shall be so constructed that their 
electrical insulation shall not be affected by water which might condense 
on cold surfaces or which might leak from containers, hoses, coupling 
and the like. 

Compliance is checked by inspection. 

9 
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9. PROTECTION AGAINST MOVING PARTS 

Addition: 

9.2 Tools designed for operation with abrasive discs, scratch brushes or 
the like shall be provided with a fixed guard having sufficient mechanical 
strength to prevent parts of the disc or brush being thrown out in the 
event of breakage. The opening in the guard shall not be larger than 
necessary for the intended use of the tool. 

Addition: 

9.3 The no-load speed of the spindle fitted with a wheel or disc at rated 
voltage or at the upper limit of the rated voltage range, shall not exceed 
110 percent of the rated no-load speed. 

Compliance with the requirements of 9.2 and 9*3 is checked by 
inspection and by measuring the speed of the spindle after the tool 
has been operating for a period of 15 minutes with no load. 

Addition: 

9.4 Grinders shall have only one rated no-load speed. This requirement 
does not apply if it is not readily possible to fit abrasive wheels having a 
diameter exceeding 55 mm. 

Compliance is checked by inspection and by measurement. 

19. MARKING 

Addition: 

19.1 r) Grinders, polishers and disc type sanders shall be marked with 
rated no load speed in rev/min, indication of direction of rotation 
an arrow, raised or sunk, or by any other means no less visible 
and indelible. Tools designed for operation at more than one 
speed shall be marked with the rated no-load speed for each of 
the speed setting in such a way that it is clear which speed 
corresponds with each of the settings. 

Addition: 

19.8 Grinders with water supply, other than those of Class III, shall be 
accompanied by an instruction sheet stating that the grinder must be 
supplied from an isolating transformer and indicating the type of 
transformer to be used. 

10 
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20.5 Temperature Rise-Test 

Modification: 

20.5.1 The tool is operated for a period equal to the rated operating 
time or, in the absence of the relevant marking, for 30 minutes, the 
torque applied to the spindle being equal to that specified for normal 
load or to that corresponding with the load necessary to attain rated 
input, whichever is the higher. 

20.10 Endurance Test 

Modification: 

20.10.1 For valve seat grinders, the period of operation shall be as 
follows: 

a) c On' period 20 seconds 

b) 'Off' period 100 seconds 

The change in position shall not be made, the spindle being 
vertically downward. 



11 
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SECTION 4 
SANDERS 

1. SCOPE 

Addition: 

1.2 Disc-type sanders are covered by Section 3 of this standard. 

2. TERMINOLOGY 

Modification: 

2.18 Normal Load — The load obtained when the sander is operated 
continuously while sanding a horizontal soft wood surface, the sander 
being fitted with 80 grit aluminium-oxide abrasive paper and loaded 
with an additional weight having a mass equal to 3 kg or to the mass 
of the sander, whichever is the smaller, and moved backwards and 
forwards over a distance of 50 cm, at a rate of 30 cycles per minute. 

19. MARKING 

Addition: 

19.1 r) Belt-type sanders shall be marked with "Indication of directions 
of rotation". 

Moreover, for belt type sanders, the direction of rotation of the 
belt shall be clearly indicated by an arrow, raised or sunk, or by 
any other means no less visible and indelible. 

20.5 Temperature Rise-Test 

Addition: 

20.5.1 For tests to' be made under normal load, a brake may be used 
instead of sanding the wooden surface. The load caused by the brake 
shall, however, be the same as that measured after the sander has been 
operating for a period of 2 minutes under normal load ( see 2.18 ). 

20.10 Endurance Test 

Addition: 

20.10.1 Orbital sanders and reciprocating sanders are operated while 
the platen, which is not covered with an abrasive is resting on a steel 
plate, the platen being loaded with the mass of the sander only. 

20*12 Mechanical Strength 

Modification: 

20.12.1 The test of 20.12.3 of IS : 4665 ( Part 1 )-1984* is not made on 
belt-type sanders. 

♦Specification for portable electric motor-operated tools: part 1 General require- 
ments and tests (first revision ). 

12 



IS : 4665 ( Part 2 ) - 1984 

SECTION 5 
CIRCULAR SAWS AND CIRCULAR KNIVES 
2. TERMINOLOGY 

Modification: 

2.18 Normal Load — For circular saws intended to cut materials other 
than metal, the load obtained when the circular saw is operated conti- 
nuously with the saw blade in the vertical position, the load being such 
that the input, in watts, is equal to: 

0'25 X S x \/~«o F°r ac saw with asynohronous induction motors, 

0*2 X S x \/ n o For other saws designed for cutting depths 
exceeding 55 mm, and 

0"13 x S X 4 no For other saws designed for cutting depths not 
exceeding 55 mm, and for multi-purpose tools 
which can be fitted with circular saw accessories. 

where 

S = the maximum cutting depth, in millimetres, and 

«o ~ the no-load speed of the saw blade, in revolutions per 
minute after the tool has been operating for a period of 
15 minutes with no load, at rated voltage or at the upper 
limit of the rated voltage range. 

Notn — Definitions for normal load for other types of saw, for circular knives 
and for tools intended to cut metal are under consideration. 

5. CONSTRUCTION AND MATERIALS 

Replacement: 

5.4,4.1 Circular saws and circular knives shall be fitted with switch 
such that the motor is switched off automatically as soon as the actuating 
member of the switch is released. 

This switch shall have no locking arrangement in the 'On' position. 
The latter requirement does not apply to multi-purpose tools which 
can be fitted with circular-saw or circular-knife accessories. 

9. PROTECTION AGAINST MOVING PARTS 

Addition: 

9.2 Circular saws and circular knives shall be provided with a fixed 
guard and with a self-closing guard. In the closed position, these 
guards shall enclose the saw-teeth or knife-rim except that there may be 
an opening subtending an angle not exceeding 10°. 

9.3 The total mass of circular saws intended to be handled by one 
person only shall not exceed 15 kg. 

13 
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Compliance with the requirements of 9.2 and 9,3 is checked by 
inspection and by measurement. 

19. MARKING 

Addition: 

19.1 r) Circular saws and circular knives shall be marked with indica- 
tion of direction of rotation. 

Moreover, the direction of rotation of the saw blade or knife shall be 
clearly indicated by an arrow, raised or sunk, or by any other means 
no less visible and indelible. 

20.5 Temperature-Rise Test 

Modification: 

10.5.1 During the test, the torque applied shall be equal to that 
corresponding with normal load or to that corresponding with the load 
necessary to attain rated input whichever is the higher and causes the 
higher temperature-rise, the tool being operated at rated voltage or the 
upper limit of the rated voltage range. 

Modification: 

20.12.3 The test of 20,12.3 of IS : 4665 ( Part 1 )-1984* shall not be 
made. 



♦Specification for portable electric motor- operated tools: Part 1 General require- 
ments and tests {first revision ). 
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SECTION 6 
HAMMERS 
2. TERMINOLOGY 

Modification; 

2.18 Normal Load — The load obtained when the hammer, mounted 
vertically in an apparatus as shown in Fig. 1 ( see Appendix A ) is 
operated intermittently each cycle comprising a period of operation of 
30 seconds and a rest period of 90 seconds with the hammer switched 
off, an axial force just sufficient to ensure steady operation of the 
hammer mechanism being applied to the hammer through a resilient 
medium. 

Nots — Definitions for normal load for rotary hammers and for hammers with a 
vibrating armature are under consideration. 

5* CONSTRUCTION AND MATERIALS 

Modification: 

5.6 Additional interference suppressors may also be incorporated in the 
flexible cable or cord. 

13. TEMPERATURE-RISE 

Modification: 

13.1 The temperature-rise limit specified for the external enclosure shall 
not apply to the enclosure of the hammer mechanism. 

16. TERMINALS FOR CONNECTION OF FLEXIBLE CORDS 

16.1 Terminations for soldered connections are allowed, irrespective of 
the rated input, provided there is no risk of breakage of the connections. 

20.5 Temperature-Rise Test 

20.5.1 If it is not possible to attain rated input when operating the 
hammer as specified for normal load, the hammer is loaded by means 
of a brake adjusted so as to attain rated input, the hammer mechanism 
being not engaged or being removed. 

20.10 Endurance Test 

Modification: 

20.10.1 The hammer is mounted in the vertical position in an 
apparatus as shown in Fig. 1 ( see Appendix A ) and is operated at 
rated voltage or at the upper limit of the rated voltage range and under 
normal load for four periods of 6 hours each the interval between these 
periods being at least 30 minutes. 

15 
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20*12 Mechanical Strength Test 

Modification: 

20.12.3 The test of 20.12.3 of IS : 4665 ( Part 1 )-1984* is not made 
on hammers having a mass exceeding 10 kg. 



•Specification for portable electric motor-operated tools: Part 1 General 
requirements and tests (first revision ). 
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SECTION 7 
SPRAY GUNS 

1. SCOPE 

Addition: 

1.2 Additional requirements for the electrostatic part of spray guns and 
for the prevention of explosions are under consideration. 

Note — Attention is dravv n to the fact that requirements with regard to handling 
explosive sprays may be specified by the appropriate statutory authorities. 

2. TERMINOLOGY 

Modification: 

2.18 Normal Load — The load obtained when spray gun in operated 
in a position of normal use under the following conditions: 

Spray guns provided with a reciprocating motor are operated 
intermittently each cycle comprising a period of operation as long 
as is necessary to empty the filled container and a rest period of 
5 minutes with the spray gun switched off, the stroke of the 
armature being adjusted so as to give the maximum input during 
the periods of operation. Before each period of operation, the 
container is filled with water or with the liquid specified by the 
manufacturer. 

Spray guns provided with a rotary motor are operated conti- 
nuously with the container empty, but with the hose and sprayer 
attached as in normal use. 

5. COSTRUCTION AND MATERIALS 

Modification: 

5.4.1 For spray guns, reed switches are allowed. 
Addition: 

5.13 Spray guns shall be so constructed that, in any position of the gun, 
their electrical insulation shall not be affected by liquids which might 
leak from containers, hoses, couplings and the like. 

Compliance is checked by inspection. 

5.14 Spray guns intended to be used for spraying flammable liquids or 
intended to be cleaned with flammable solvents shall be so designed that 
explosion is prevented when they are operated in accordance with the 
manufacturer's instructions. 

17 



IS : 4665 ( Part 2 ) - 1984 

18. CREEP AGE DISTANCES, CLEARANCES AND DISTANCES 
THROUGH INSULATION 

Modification: 

18.1 The values specified in Tables 4 and 5 of IS : 4665 ( Part 1 )-1984* 
do not apply to reed-switches. 

19. MARKING 

Addition: 

19.7.2 Spray guns intended to be used for spraying flammable liquids 
or intended to be cleaned with flammable solvents shall be accompanied 
by an instruction sheet giving the necessary instructions to prevent ex- 
plosions due to arcing or hot surfaces. 

20.4 Starting 

Modification: 

20.4.1 Spray guns are operated under normal load. 
20.10 Endurance Test 
Modification: 

20.10.1 Spray guns are operated under normal load. 
20.12 Mechanical Strength Test 
Addition: 

20.12.4 Breakage of the container is neglected. 



♦Specification for portable electric motor-operated tools: Parti General require- 
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ments and tests ( first revision ) 
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APPENDIX A 

(] Section 1 Clause 20.10.1; Section 6, Clauses 2.18 and 20-10) 

APPARATUS FOR ENDURANCE TEST ON IMPACT DRILLS 

AND HAMMERS 

A-l. The impact drills ( see Section 1 ) and hammers ( see Section 6 ), 
shall be tested in the apparatus shown in Fig. 1. 










a 




D . 














. 2 


, a 




m tt „ 




5 . 












\i£ 






5i£z 







All dimensions in millimetres. 

Fig. 1 Apparatus for Testing Impact Drills and Hammers 
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A-2. The essential parts of the apparatus ( see Fig. 1 ) and their details 
are given below: 



Part 
No. 

1. 



Name of Part 
Synthetic rubber discs 



2. 


Polyamide-lined yoke 


3. 


Sample 


4. 


Spring applying a force to the 
sample 


5. 


Punch 


6. 


Hardened steel ball 


7. 


Hardened steel transfer plate 


8. 


Synthetic rubber disc fitting 
closely in cavity 



9, Steel base with circular cavity 
having a diameter 1 mm 
larger than that of transfer 
plate ( see Part No. 7 ) 

10. Concrete block supported by 

compacted ballast of earth 

11. Steel peg 

12. Surfaces and edges 



Details 

Shore hardness between 70° to 
80° 

Thickness 10 mm 
Diameter 75 mm 
To suit the handle of the tool 



Diameter 38 mm 

Mass M% 9 Diameter D, 
Grooved on underside 
( see A-3 ) 

Shore hardness between 70° to 
80° 

Thickness between 6 to 7 mm 
Mass Mi ( see A-3 ) 



To prevent horizontal move- 
ment 

Burnished 



A-3. When submitting tools for tests, the manufacturers may supply a 
suitable punch and shank, the total mass of which is less than that 
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specified below, if this is necessary for the steady operation of the 
mechanism of the tool: 



Rated Input of Tool 



Diameter Distance Mass of Mass of Total 
of Trans- Between Steel Base, Transfer Mass of 
fer Plate, Centres Plate, Punch 

of Grooves, and 

Shank 



w 


D 


a 


Afi 


M 2 






mm 


mm 


kg 


kg 


kg 


Up to and including 
700 


100 


6-5 


90 


1-0 


0-7 


Over 700 up to and 
including 1 200 


140 


5-75 


180 


2-25 


07 


Over 1 200 up to 
and including 1 800 


180 


5-0 


270 


3-2 


2-8 
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